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0 In a motion picture decoding system, forward 
and reverse reproduction is carried out smoothly at a 
high speed without increasing an operation speed for 
decoding. When high speed reproduction from a 
record medium containing motion picture coded data 
is selected, a rate of data input is controlled so that 
a speed for reading from the record medium to a 
buffer (22) is increased. Motion picture coded data is 
fetched from the buffer (22) to demultiplexing means 
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(23). The fetched data is separated into picture data 
of frames to be decoded and picture data of frames 
to be abandoned at constant frame interval. Only the 
picture data of the frames to be decoded is sent to a 
downward stage, and is decoded at a speed equal to 
that for an ordinary reproduction. Thereby, high- 
speed reproduction in forward and reverse directions 
can be executed without increasing a speed of the 
decoding operation. 
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BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

This invention relates to a motion picture de- 
coding system, for example, in which is capable of 
reproducing and decoding motion picture coded 
data which is recorded in a record medium such as 
a compact disc and a hard disc. 

DESCRIPTION OF THE PRIOR ART 

Conventionally, since the motion picture data 
has a remarkably large amount of information, a 
record medium of which continuous transmission 
speed is extremely high is required for recording 
and reproducing the data. For example, video sig- 
nal of an NTSC television system are currently 
recorded and reproduced in and from a so-called 
magnetic tape or an optical disc. 

In addition to the foregoing, such means is 
essential that can encode video signals at a high 
efficiency for recording and can decode read sig- 
nals at a high efficiency, in order to record the 
video signals in a record medium having smaller 
sizes and smaller information recording capacity 
for a long time. In order to comply with such 
demand, there has been proposed high efficiency 
coding systems utilizing correlation of the video 
signals, including an MPEG (Moving Picture Ex- 
perts Group) system. 

In the MPEG system, the difference between 
the picture frames of the video signals are taken to 
reduce the redundancy in a time axis direction, and 
thereafter, orthogonal transforming means such as 
DCT (discrete cosine transform) is used to reduce 
the redundancy in a spatial axis direction. In this 
manner, the video signals are efficiently coded for 
recording the same in a predetermined record me- 
dium. 

For reproduction from the record medium in 
which the video .signals coded at a high efficiency 
are recorded, it is designed to reproduce the video 
signals by efficiently decoding the signals, e.g., 
through inverse orthogonal transform. 

In general, for the high-speed reproduction 
from the record medium, in which the efficiently 
coded video signals are recorded, as described 
above, decoding is carried out at intervals of few 
frames, and the decoded signals are supplied at 
the same speed as the ordinary reproduction for 
achieving the high-speed reproduction. 

However, for the coding by the foregoing 
MPEG system, the coding is carried out by predict- 
ing the motion between the frames, and there ex- 
ists a frame which cannot be decoded if the de- 
coded image of a frame in the past or future with 
respect to the current frame does not exist. There- 


fore, such an disadvantage is caused that the 
frames may not be freely selected for the high- 
speed reproduction. 

In practice, the frames allowing the direct ac- 
s cess and the decoding are intra-frame coded 
frames (will be referred to as "intra-frame" 
hereinafter), each of which is generally contained in 
ten-odd frames, and thus the reproduction of only 
the intra-frame cannot achieve smooth high-speed 
70 reproduction. 

in order to overcome the above-noted disad- 
vantages, the high-speed reproduction may be car- 
ried out by the decoding of all the frames at the 
processing speed several times larger than an or- 
15 dinary speed. However, the processing speed of 
the decoding cannot be substantially increased 
several times due to restriction by hardware. 
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In view of the foregoing, an object of this 
invention is to provide a motion picture decoder, in 
which smooth reproduction in forward and reverse 
directions at a high speed is allowed without in- 
25 creasing the processing speed for the decoding. 

The foregoing objects and other objects of the 
invention have been achieved by the provision of a 
motion picture decoder comprising: data input 
means 22 for fetching motion picture coded data 
30 S21 recorded in a predetermined record medium 
into a buffer in a variable rate; demultiplexing 
means 23 for selecting an intended picture frame 
from the motion picture coded data S21 obtained 
from the data input means 22, and separating the 
35 same into picture data S22 and motion vector data 
S23; inverse orthogonal transforming means 24 for 
executing inverse orthogonal transform of the pic- 
ture data S22 obtained by the demultiplexing 
means 23; motion predictive picture data producing 
40 means 28, 29 for producing predictive picture data 
S29 from the motion vector data S23 obtained from 
the demultiplexing means 23 and past decoded 
picture; and decoded picture producing means 27 
for obtaining the decoded picture S27 by addition 
45 of the picture data S24 obtained from the inverse 
orthogonal transforming means 24 and the motion 
predictive picture data S29 obtained from the mo- 
tion predictive picture data producing means 28, 
29. 

so According to the second aspect of the inven- 

tion, the intended image frame selected by the 
demultiplexing means is formed of intra-frame cod- 
ed frame, which is completed inside the frame, and 
a predictive coded frame for predicting the motion 

55 in one direction; and the inverse orthogonal trans- 
form executed by the inverse orthogonal transform- 
ing means is inverse discrete transform. 
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When the high-speed reproduction of the 
record medium containing the motion picture cod- 
ed data S21 is selected, the data input means 22 
controls a rate to increase the speed of reading 
from the record medium to a buffer 22, from which 
the motion picture coded date S21 is fetched to the 
demultiplexing means 23. The demultiplexing 
means 23 divides the same into picture data S22 (I, 
P) of the frames to be decoded and picture data 
S22 (B) of the frame to be abandoned at predeter- 
mined frame interval. Only the picture data S22 (I, 
P) of the frames to be decoded is sent to a 
downstream stage, at which a decoding operation 
is carried out at the same speed as the ordinary 
reproduction. Thereby, the forward and reverse re- 
production can be carried out at a high speed 
without increasing the processing speed of the 
decoding operation. 

According to the invention, when the high- 
speed reproduction is selected, the data is read 
from the record medium at the increased speed, 
and is separated into the frames to be decoded 
and the frames to be abandoned at the constant 
frame intervals, and only the data of the frames to 
be decoded is sent to the downstream stage for 
the decoding processing at the speed equal to that 
for the ordinary reproduction, so that the motion 
picture decoder can achieve the smooth reproduc- 
tion in the forward and reverse directions at the 
speed several times higher than that of the or- 
dinary reproduction, without increasing the decod- 
ing processing speed. 

The nature, principle and utility of the invention 
will become more apparent from the following de- 
tailed description when read in conjunction with the 
accompanying drawings in which like parts are 
designated by like reference numerals or char- 
acters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 
Ftg, 1 is a block diagram showing a whole 
construction of motion picture data encoder; 
Fig. 2 is a schematic diagram for showing an 
inter-frame motion prediction system employed 
in a motion picture data encoder in Fig. 1; 
Fig. 3 is a block diagram showing a whole 
structure of a motion picture data decoder ac- 
cording to an embodiment of the invention; 
Fig. 4 is a characteristic curve diagram for 
showing a quantity of data supplied to and from 
a buffer 22 for an ordinary reproduction in a 
motion picture data decoder in Fig. 3; 
Fig. 5 is a characteristic curve diagram for 
showing a data quantity supplied to and from a 
buffer 22 for a high-speed reproduction in a 
motion picture data decoder in Fig. 3; 


Fig. 6 is a characteristic curve diagram for 
showing another embodiment, and particularly, a 
quantity of data supplied to and from a buffer 22 
in a motion picture data decoder in Fig. 3; and 
Fig. 7 is a schematic diagram for showing an- 
other example of an inter-frame motion predic- 
tion system employed in a motion picture data 
encoder in Fig. 1 . 

DETAILED DESCRIPTION OF THE INVENTION 

Preferred embodiments of this invention will be 
described with reference to the accompanying 
drawings: 

In Fig. 1 , 1 generally indicates a motion picture 
data encoder, in which analog motion picture sig- 
nals are converted into digital data and is supplied, 
as input picture data S1, through an input terminal 
2 to a differential circuit 3. 

The differential circuit 3 receives, in addition to 
the input picture data S1, previous frame picture 
data S2 as reference data from a frame memory 4, 
and thereby differential data S3 of the input picture 
data S1 and the previous frame picture data S2 is 
extracted and is supplied to discrete cosine trans- 
forming means, i.e.. a discrete cosine transform 
circuit 5. 

The discrete cosine transform circuit 5 serves 
to reduce redundancy in a spatial axis direction, 
utilizing two-dimensional correlation held by the 
picture, and carries out the discrete cosine trans- 
form of the supplied differential data S3 in units of 
minute blocks to obtain transformed data S4, which; 
is sent to a quantizer 6. The DCT is represented as 
the orthogonal transforming means, and other 
transforming manners such as high-speed Fourier 
transform may be employed. 

The quantizer 6 quantizes the transformed data 
S4 in accordance with a predetermined quantizing 
step size, and the quantized data S5 thus obtained 
is sent to a VLC (variable length coding) circuit 7, 
in which the quantized data S5 is subjected to the 
variable length coding to obtain the variable length 
coded data S6. The variable length coded data S6 
is supplied to a multiplexer 8. 

The multiplexer 8 receives, in addition to the 
variable length coded data S6, motion vector data 
S7 from an encoder 9, whereby the vector data S7 
is multiplexed with the variable length coded data 
S6 to obtain transmission data S8, which is sent as 
an output of the motion picture data encoder 1 
through a buffer 10 for the record in the record 
medium such as a compact disc. 

In the motion picture data encoder 1 , there is 
provided a local decoding system 1 1 for decoding 
the quantized data S5 to be sent as the transmis- 
sion data S8 and supplying the same in the frame 
memory 4. 
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Practically, in the local decoding system 11, 
the quantized data S5 sent from the quantizer 6 is 
supplied to an inverse quantizer 12 for inverse 
quantization, and is sent therefrom as inversely 
quantized data S10 to an inverse discrete cosine 
transform circuit 13. 

The inverse discrete cosine transform circuit 13 
carries out inverse discrete cosine transform of the 
inversely quantized data S10 to obtain inverse dis- 
crete cosine transformed output S11, which is sup- 
plied to an adder circuit 14. The adder circuit 14 
carries out the addition of the inverse discrete 
cosine transformed output S11 and the last frame 
picture data S2 read from the frame memory 4. 
The original input picture data S1 is locally de- 
coded and is sequentially supplied to the frame 
memory 4 for the temporary record. 

The previous frame picture data S2 read from 
the frame memory 4 is supplied to the adder circuit 
14 and is also supplied to the differential circuit 3 
described before, which carries out the arithmetic 
operation for obtaining the signals to be supplied to 
the discrete cosine transform circuit 5, and specifi- 
cally for obtaining the differential picture informa- 
tion between the input picture data S1 supplied 
thereto and the previous frame picture data S2. 

In the motion picture data encoder 1 , the input 
picture data S1 supplied through the terminal 2 as 
the digital data is also supplied to the motion 
vector operation circuit 15. An arithmetic output 
i.e., motion data S15, of the motion vector opera- 
tion circuit 15 is sent to a motion compensation 
circuit 16 and is also supplied to encoding means, 

1. e., encoder 9. 

The motion compensation circuit 16 receives a 
memory read output S16 from the frame memory 
4, and supplies a motion compensation output S17 
to the frame memory 4. 

The encoder 9 encodes the motion data S15 
which is obtained by the motion vector operation 
circuit 15, and sends it as the motion vector data 
S7 to the multiplexer 8. 

A method for prediction between the frames by 
the motion picture data encoder 1 is shown in Fig. 

2, in which a sequence for a series of transmission 
data S8 is formed of a so-called intra-frame, which 
carries out the data compression only in the frame, 
a so-called predict frame, which carries out the 
prediction of motion in one direction from the past 
or the future, and a so-called bidirectional frame, 
which carries out the prediction in both directions 
from the past and the future. 

In Fig. 2, they are illustrated as l-frame, P- 
frame and B-frame. In practice, the l-frame does 
not carries out the inter-frame prediction and is 
completed in the frame. The P-frame carries out 
the motion prediction, utilizing the past l-frame or 
P-frame as the reference frame. The B-frame car- 


ries out the motion prediction, utilizing the l-frame 
and/or P-frame in the past and future. 

The sequence is formed of combination of 
these three kinds of frames. Generally, the l-frame 
5 are disposed at a constant cycle, e.g., of 10 - 20 
frames, and the P-frame or B-frame is disposed 
between the l-frames. The sequence is represent- 
ed, for example, by the following formula. 

70 10, BOO, POO, B01, P01, B02, P02, B03, 11, B10, 
P10... (1) 

In this sequence, the P-frame must be already 
decoded in order to decode the B-frame, and the 
75 order of the actual coding and recording in the 
record medium such as compact disc is repre- 
sented by the following formula. 

10, POO. BOO, P01, B01, P02, B02, 11, B03. P10, 
20 B10 ... (2) 

In Fig. 3, 20 generally designates a motion 
picture data decoder according to the invention, in 
which reproduction data S21 read from the record 
25 medium is supplied from an input terminal 21 
through a buffer 22 to demultiplexing means, i.e., 
demultiplexer 23. 

The demultiplexer 23 separates reproduction 
picture data S22 and vector data S23 from the 
30 reproduction data S21. The reproduction picture 
data S22 is decoded by a variable length code 
decoding circuit 24 and is decoded by an inverse 
quantizer 25 into picture data which is the same as 
that before quantization. 
35 The decoded picture data S24 is subjected to 

the inverse discrete cosine transform processing 
by inverse discrete cosine transforming means, i.e., 
inverse discrete cosine transform circuit 26, and 
decoded into picture data S25 thus obtained is 
40 added to an adder circuit 27. 

In this adder circuit 27, reference data S26 
read from the frame memory 28 is added to the 
decoded picture data S25, whereby original picture 
data S27 is obtained by decoding, and is stored in 
45 a frame memory 28. 

On the other hand, the motion vector data S23 
separated by the multiplexer 23 is supplied to a 
motion compensation circuit 29 connected to the 
frame memory 28, and is utilized to produce the 
so predictive picture data S29, which is added through 
the frame memory 28 to the adder circuit 27. 

In practice, the adder circuit 27 is constructed 
to supply the output S27 thereof to the frame 
memory 28. The predictive picture data S29 sent 
55 from the motion compensation circuit 29 is added 
to the decoded picture data S27 to form the origi- 
nal image data S30, which is sent as the output of 
the motion picture data decoder 20. 


4 


7 


EP 0 545 323 A1 


8 


In the high-speed forward reproduction by the 
motion picture data decoder 20 of the illustrated 
embodiment, a manner, which will be described 
later, is used to increase the speed of reading of 
the reproduction data S21 in the buffer 22. Further, 
the demultiplexer 23 abandons the picture data 
S22 of the B-frame, and only the picture data S22 
of the l-frame is supplied to the subsequent vari- 
able length code decoding circuit 24, inverse quan- 
tizer 25 and inverse discrete cosine transform cir- 
cuit 26. 

Practically, in a case of the sequence de- 
scribed before with reference to the formula (1), the 
data is supplied to the demultiplexer 23 in accor- 
dance with the sequence which has been de- 
scribed with reference to the formula (2), and the 
output thereof, i.e., picture data S22 has the se- 
quence represented by the following formula. 

10, POO, P01, P02, 11, P10, ... (3) 

The decoding processing is carried out simi- 
larly to the equal-speed reproduction. For example, 
in the NTSC system, the decoded picture data S30 
is supplied at the rate of 30 frames per second, 
since B-frame is not existence, and consequent- 
ly .every second frame is reproduced, so that the 
reproduction speed is doubled. 

On the other hand, for the high-speed reverse 
reproduction by the motion picture data decoder 
20, the manner, which will be described later, is 
utilized to increase the second of reading of the 
reproduction data S21 in the buffer 22, and the 
order for the reading from the frame memory 28 is 
changed. 

More specifically, it is assumed that the re- 
production data S21 supplied from the record me- 
dium is carried out, for example, in the order cor- 
responding to the sequence which has been de- 
scribed with reference to the formula (2), and that 
the h -frame is now being reproduced. In this case, 
upon selection of the high-speed reverse reproduc- 
tion, the lo-frame, which precedes the li -frame, is 
initially read, and the recording in the frame mem- 
ory 28 is sequentially carried out in the order of lo- 
frame, Poo-frame, Pot-frame and P 0 2-frame, while 
decoding only the P-frames, which is similar to the 
high-speed forward reproduction. 

Then, the reading from the frame memory 28 
is carried out in the order of Po2-frame, P01 -frame 
and lo-frame, whereby the picture data S30 is 
formed. This operation is repeated, whereby the 
high-speed reverse reproduction is enabled. 

In connection with the foregoing construction, 
description will be made on the speed of reading of 
the reproduction data S21 from the record medium 
during the high speed reproduction. In the ordinary 
reproduction, the data occupies the buffer 22, as 


shown in Hg. 4. In Fig. 4, the abscissa represents 
the time or the frame number of the decoded 
picture data supplied from the motion picture data 
decoder 20, and the ordinate represents the accu- 
5 mulated data bit quantity of the reproduction data 
supplied to the buffer 22 from the record medium. 

It is now assumed that the reproduction data 
S21 is supplied into and from the buffer 22 at a 
constant rate. In this case, the reproduction data 
io S21 at the nth bit in Fig. 4 exists in the buffer 22 
only for a time period defined between bit supply 
lines BS1 and BS2, i.e., between times t1 and t2. 
Therefore, the motion picture data decoder 20 
must read the reproduction data S21 from the 
75 buffer 22 in this time period. In Fig. 4, "x" repre- 
sents the buffer occupation quantity of the re- 
production data S21 at time t1 . 

Bit demand line BN1, which represents the 
data bit quantity demanded by the motion picture 
20 data decoder 20, forms bent line as shown in the 
figure, because the data quantities are different 
from each other, depending on the I. P and B 
frames. The bit demand line BN1 must be always 
located between the two bit supply lines BS1 and 
25 BS2. If the bit demand line BN1 exceeds the bit 
supply line BS1 . the buffer 22 becomes empty and 
the underflow is caused. Conversely, if it exceeds 
the bit supply lines BS2, the overflow is caused. 
Fig. 5 shows the data occupation quantity in 
30 the buffer 22 in the double speed reproduction. In 
this figure, the dashed line represents the bit sup- 
ply lines BS1 and BS2 and the bit demand line 
BN1 in the ordinary reproduction. Since the re- 
production data S21 of the B-frame is abandoned 
35 in the high-speed reproduction, the inclination of 
the bit demand line BN10 increases. Therefore, the 
buffer 22 attains the underflow state, if the bit 
supply line BS1 remains as it is. 

Therefore, the data quantity supplied to the 
40 buffer 22 is increased to increase the inclination of 
bit supply lines BS10 and BS11 as shown in Fig. 5, 
whereby the high-speed reproduction is allowed 
without failure of the buffer 22. 

As described before, the high speed reproduc- 
45 tion requires the increase of the data quantity sup- 
plied into the buffer 22, which can be achieved by 
the following two manners. In one of the manners, 
the speed of reading from the record medium is 
simply increased in the high-speed reproduction, 
so and the compact disc can be used as the record 
medium if the rotation speed of the disc is in- 
creased. 

The other manner is taught in the Japanese 
Patent Application No. 3-198591, in which the 
55 speed for reading the data from the record medium 
to the buffer 22 is always set high. Since this 
setting may cause the overflow of the buffer 22, the 
upper and lower limits are set in the data occupa- 
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tion quantity in the buffer 22. If the data quantity in 
the buffer 22 exceeds this upper limit, the reading 
from the record medium is stopped and maintained 
in a standby state. The reading is restarted if the 
data quantity exceeds the lower limit. The opera- 
tion in this manner is repeated, whereby the de- 
coding processing of the image can be carried out 
without failure of the buffer 22. 

The condition of the above operation is shown 
in Fig. 6. In practice, the bit supply lines BS20 and 
BS21 are parallel to the time axis during stop of 
the data reading, and the bit demand line BN20 
does not exceed the bit supply lines BS20 and 
BS21. This manner is applied not only to the 
ordinary reproduction but also to the high-speed 
reproduction, whereby the reproduction data S21 
just enough to the buffer 22 can be supplied there- 
to in the high-speed reproduction. 

According to the above construction, when the 
high-speed reproduction is selected, the speed for 
reading the data from the record medium to the 
buffer is increased, and only the l-frame and P- 
frame are sent to the downward stage as the 
frames to be decoded for the decoding processing 
at the same speed as the ordinary reproduction, 
while abandoning the B-frames. Thereby, the mo- 
tion picture data decoder 20 can execute the 
smooth reproduction of the motion picture data in 
the forward and reverse direction at the high speed 
several times as large as the ordinary speed, with- 
out increasing the decoding speed. 

The embodiment described above utilizes the 
sequence of l-frame, B-frame, P-frame, B-frame, P- 

frame, B-frame, P-frame, l-frame However, the 

combination of the I, P and B frames is not re- 
stricted to the foregoing, and various frame se- 
quences may be employed for achieving the same 
or similar effect as the illustrated embodiment 

The embodiment described above sets unit 
frame, similarly, it may be set unit field. 

Further, in the description of the embodiment, 
the inter-frame prediction system has been de- 
scribed with reference to the MPEG system. How- 
ever, the prediction system, other than the above, 
may be employed. For example, the P-frame may 
always utilize the l-frame as the reference frame, 
as shown in Fig. 7, in which case not only the B- 
frame but also any P-frame may be abandoned, 
and thus the speed for the high-speed reproduction 
can be selected more freely. 

Although the above described embodiment re- 
lates to the motion picture decoder utilizing the 
discrete cosine transform and the inter-frame pre- 
diction, the invention may be applied to any sys- 
tem which carries out similar inter-frame prediction, 
and is not restricted to the orthogonal transform 
system. 


While there has been described in connection 
with the preferred embodiments of the invention, it 
will be obvious to those skilled in the art that 
various changes and modifications may be made 
5 therein without departing from the invention, and it 
is aimed, therefore, to cover in the appended 
claims all such changes and modifications as fall 
within the true spirit and scope of the invention. 

ro Claims 

1. A motion picture decoding system for decod- 
ing a motion picture coded data consisted of at 
least picture data and motion vector data be- 

75 tween pictures, which are recorded in record- 

ing medium, comprising: 

a data input means for writing a motion 
picture coded data which is recorded in re- 
cording medium into a buffer memory (22) at 

20 variable rate, in variable speed reproducing 

mode; 

a demultiplexing means (23) for separating 
at least the picture data and the motion vector 
data from predetermined picture only which is 
25 read out selectively from said data input 

means; 

an inverse orthogonal transforming means 
(24-27) for inverse orthogonal transforming 
said picture which is obtained from said de- 

30 multiplexing means; 

a motion predictive picture data generating 
means (28, 29) for generating a motion predic- 
tive picture data from at least said motion 
vector data which is obtained from said demul- 

35 tiplexing means and a past decoding picture; 

and 

a decoding picture generating means for 
obtaining said decoding picture from said pic- 
ture data which is obtained from said inverse 
40 orthogonal transforming means and said mo- 

tion predictive picture data which is obtained 
from said motion predictive picture data gen- 
erating means. 

45 2. A motion picture decoding method for decod- 
ing the motion picture coding data consisted of 
at least the picture data and the motion vector 
data between pictures, which is recorded in 
recording medium, comprising the steps of: 
50 a data input step for writing the motion 

picture coded data recorded in recording me- 
dium into a buffer (22), at variable rate, in 
variable speed reproducing mode; 

a demultiplexing step (23) for separating at 
55 least the picture data and the motion vector 

data from predetermined picture, only which is 
read out selectively after to be written in said 
data input step; 
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a inverse orthogonal transforming step (24- 
27) for inverse orthogonal transforming said 
picture data which is obtained in said demul- 
tiplexing step; 

a motion predictive picture data generating 
step for generating the motion predictive pic- 
ture data from said motion vector data which is 
obtained in said demultiplexing step and the 
past decoding picture; and 

a decoding picture generating step (28, 
29) for obtaining said decoding picture from 
said picture data which is obtained in said 
inverse orthogonal transforming step and said 
motion predictive picture data which is ob- 
tained in said motion predictive picture data 
generating step. 

The motion picture decoding system according 
to claim 1 , wherein: 

said picture selected by said inverse mul- 
tiplexing means does not contain an intra-pic- 
ture completed in the picture and a predictive 
picture for predicting the motion in one direc- 
tion, which is not contained a bidirectional pic- 
ture for predicting the motion in both direc- 
tions. 


10. The motion picture decoding method accord- 
ing to claim 2, wherein: 

said orthogonal transform is a discrete co- 
sine transform (16). 
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4. The motion picture decoding system according 
to claim 3, wherein: 

said variable speed reproducing mode is a 
high speed reproducing mode. 

5. The motion picture decoding system according 
to claim 1 , wherein: 

the said picture is a frame picture. 

6. The motion picture decoding system according 
to claim 1 , wherein: 

said orthogonal transform is a discrete co- 
sine transform (26). 

7. The motion picture decoding method accord- 
ing to claim 2, wherein: 

said picture selected in said inverse mul- 
tiplexing step does not contain an intra-picture 
completed in the picture and a predictive pic- 
ture for predicting the motion in one direction, 
which is not contained a bidirectional picture 
for predicting the motion in both directions. 

a The motion picture decoding method accord- 
ing to claim 7, wherein: 

said variable speed reproducing mode is a 
high speed reproducing mode. 

9. The motion picture decoding method accord- 
ing to claim 2, wherein: 

the said picture is a frame picture. 


30 


35 


40 


45 


50 


55 


7 


EP 0 545 323 A1 



EP 0 545 323 A1 



9 


EP 0 545 323 A1 



ID 
H 


o 


EP 0 545 323 A1 



EP 0 545 323 A1 



BNSOOCID: <£P I > 


12 


EP 0 545 323 A1 



European Patent 
Office 


EUROPEAN SEARCH REPORT 


Application Noaber 

EP 92 12 0345 


DOCUMENTS CONSIDERED TO BE RELEVANT 


I Category! 


of document with indication, where appropriate, 
of relevant passages 


Relevant 
to daim 


CLASSIFICATION OF THE 
APPLICATION flat. <X5 ) 


3,4, 7, 8 


SIGNAL PROCESSING. IMAGE COMMUNICATION l. 2 - 5 - 6 ' 
vol72. no 2, August 1990, AMSTERDAM ML 9,10 
pages 155 - 169 , XP243475 
PEREIRA ET AL. 'A CCITT Compatible Coding 
| Algorithm for Digital Recording of Moving 
Images' 

paragraph 3.2; figures 1,2 
paragraph 3.2; figure 3 * 
paragraph 3.3.3 * 

i IEEE 1990 INTERNATIONAL CONFERENCE ON |1,2 
CONSUMER ELECTRONICS - DIGEST OF TECHNICAL 
PAPERS June 1990, NEW YORK, US 
pages 46 - 47 , XP169759 
HERPEL ET AL. 'Video Coding for Recording 
on a CD-I ike Magneto-Optical Disc' 
* the whole document * 


H04N5/92 


The present search report has been drawn up for all claim 


PI act of » 

THE HAGUE 


23 FEBRUARY 1993 


TECHNICAL FIELDS 
SEARCHED (Int. CLS ) 


H04N 


D0CKH0RN H.S.A. 


CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alow 

Y : particularly relevant if combined with another 

document of the sane category 
A : technological background 
O : non-written disclosure 
P ; intermediate document 


T : theory or principle underlying the invention 
E ; earlier patent document, but published on, or 

after the filing date 
D : document cited ia the application 
L : document dted for other reasons 

4 TniembeT of the same patent family, corresponding 
document 


